FASTENER FEEDING SYSTEM 



RELATED APPLICATIONS 

The present application claims the benefit of prior- filed, co-pending 
5 provisional patent application Serial No. 60/431,917, filed December 9, 2002 and 

prior-filed, co-pending provisional patent application Serial No. 60/492,426, filed 
May 4, 2003, the disclosures of which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

1 0 The invention relates to fastener feeding systems and, more particularly, to 

systems for feeding collated fasteners. 

BACKGROUND OF THE INVENTION 

Fastener feeding devices have been developed that do not require the 
15 operator to hold the fastener in place before driving the fastener into the 

workpiece. These "automatic" fastener driving devices are typically configured 
for use with a strip that carries a set of collated fasteners. The collated fastener 
strips are automatically advanced through the fastener feeding device as individual 
fasteners are removed from the strip and driven into the workpiece. As the strip is 
20 advanced through the fastener driving device, individual fasteners are sequentially 

positioned for engagement with the drill bit and aligned for driving into the 
workpiece. Once a fastener is driven into the workpiece, the fastener feeding 
device advances the strip such that the next fastener is positioned for driving into 
the workpiece. 

25 

SUMMARY OF THE INVENTION 

In some aspects, the present invention may provide a fastener feeding 
device including a housing that is securable to a power tool, a glider assembly that 
is slidably coupled to the housing, a depth control nose slidably coupled to the 
30 glider assembly, and a locking member pivo tally coupled to the glider. The 

locking member may be pivotally movable to engage the depth control nose and 
to substantially fix a relative position between the depth control nose and the 
glider assembly. 
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Also, in some aspects, the present invention may provide a fastener 
feeding device including a mounting sleeve coupleable to a power tool, a depth 
stop coupled to the mounting sleeve for sliding movement along an axis, and a 
depth stop adjusting ring. The depth stop adjusting ring may at least partially 
5 surround the mounting sleeve and may operatively engage the depth stop such that 

rotational movement of the depth stop adjusting ring moves the depth stop axially 
with respect to the mounting sleeve to adjust a depth to which a fastener driven by 
the system is driven relative to a surface of a workpiece (e.g. flush, sub-flush or 
proud). 

1 0 In addition, in some aspects, the present invention may provide a fastener 

feeding device that is supportable on a support projection of a power tool. The 
support projection may define a tool axis and a circumferential groove. The 
device may include a mounting sleeve having an outer surface, an inner surface, 
and at least one aperture extending between the outer surface and the inner 

1 5 surface. The device may also include a locking collar at least partially 

surrounding the mounting sleeve and including an inner surface that provides at 
least one cam surface facing the outer surface of the mounting sleeve. At least 
one clamping block may be received by the aperture and may engage the cam 
surface such that rotation of the locking collar about the tool axis urges the 

20 clamping block radially inwardly through the aperture and into engagement with 

the circumferential groove, which may secure the device to the power tool. 

Further, in some aspects, the present invention may provide a locking 
assembly for securing a device to a power tool. The power tool may include a 
support projection that defines a tool axis, and the locking assembly may include a 

25 mounting sleeve defining a cavity that receives the support projection. The 

mounting sleeve may also define at least one aperture that communicates with the 
cavity and receives a clamping block that is selectively engageable with the 
support projection to secure the device to the power tool. A locking collar may at 
least partially surround the mounting sleeve and may be rotatable about the tool 

30 axis to a locked position, in which the locking collar may urge the clamping 

blocks into engagement with the support projection, and an unlocked position, in 
which the locking collar releases the clamping blocks, thereby allowing the 
clamping blocks to be moved out of engagement with the support projection. 
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Also, in some aspects, the present invention may provide a fastener driving 
device including a strip tensioner assembly for selective and variable frictional 
engagement with a strip of collated fasteners. The strip tensioner assembly may 
include a strip tensioner wheel rotatably supported by the device, a tensioner plate 
5 that is movable in response to rotation of the tensioner wheel. The tensioner 

wheel may include at least one cam surface that engages a projection on the 
tensioner plate. Engagement of the cam surface and the projection may move the 
spring plate toward or away from the strip of fasteners in response to rotation of 
the tensioner wheel to adjust the relative amount of frictional engagement between 
10 the spring plate and the strip. 

Independent features and independent advantages will become apparent to 
those skilled in the art upon review of the following detailed description, claims 
and drawings. 



15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a fastener feeding device. 

Fig. 2 is an exploded perspective view of the fastener feeding device of 

Fig. 1. 

Fig. 3 is an enlarged view of a portion of the fastener feeding device of 

20 Fig. 1. 

Fig. 4 is an enlarged view of a portion of the fastener feeding device of 

Fig. 1. 

Fig. 5 is a section view taken generally along line 5—5 of Fig. 1. 
Fig. 6 is a side view of the fastener feeding device of Fig. 1 in a first 
25 configuration. 

Fig. 7 is a side view of the fastener feeding device of Fig. 1 in a second 
configuration. 

Figs. 8 and 9 are enlarged views of the portion of the fastener feeding 
device encircled in Fig. 5. 
30 Fig. 10 is a top view of a collated screw strip configured for use with the 

fastener feeding device of Fig. 1. 

Fig. 1 1 is an end view of the collated screw strip of Fig. 10. 

Fig. 12 is an exploded perspective view of an alternative construction of a 
fastener feeding device. 
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Fig. 13 is a perspective view of another alternative construction of a 
fastener feeding device coupled to a power tool. 

Fig. 14 is a view similar to Fig. 13 showing the device removed from the 
power tool. 

5 Fig. 15 is an alternate perspective view of the fastener feeding device of 

Fig. 13. 

Fig. 16 is a view similar to Fig. 15 showing the device removed from the 
power tool. 

Fig. 17 is a top view of the fastener feeding device of Fig. 13. 
10 Fig. 18 is a view similar to Fig. 17 showing the device removed from the 

power tool. 

Fig. 19 is a left-side view of the fastener feeding device of Fig. 13. 
Fig. 20 is a view similar to Fig. 19 showing the device removed from the 
power tool. 

15 Fig. 21 is a right-side view of the fastener feeding device of Fig. 13. 

Fig. 22 is a view similar to Fig. 21 showing the device removed from the 
power tool. 

Fig. 23 is a bottom view of the fastener feeding device of Fig. 13. 
Fig. 24 is a view similar to Fig. 23 showing the device removed from the 
20 power tool. 

Fig. 25 is a front end view of the fastener feeding device of Fig. 13. 
Fig. 26 is a view similar to Fig. 25 showing the device removed from the 
power tool. 

Fig. 27 is a rear end view of the fastener feeding device of Fig. 13. 
25 Fig. 28 is a view similar to Fig. 27 showing the device removed from the 

power tool. 

Fig. 29 is a perspective view of yet another alternative construction of a 
fastener feeding device. 

Fig. 30 is a view similar to Fig. 29 showing the device removed from the 
30 power tool. 

Fig. 31 is an alternate perspective view of the fastener feeding device of 

Fig. 29. 

Fig. 32 is a view similar to Fig. 31 showing the device removed from the 
power tool. 
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Fig. 33 is a left-side view of the fastener feeding device of Fig. 29. 
Fig. 34 is a view similar to Fig. 33 showing the device removed from the 
power tool. 

Fig. 35 is a right-side view of the fastener feeding device of Fig. 29. 
5 Fig. 36 is a view similar to Fig. 35 showing the device removed from the 

power tool. 

Fig. 37 is a bottom view of the fastener feeding device of Fig. 29. 
Fig. 38 is a view similar to Fig. 37 showing the device removed from the 
power tool. 

10 Fig. 39 is a top view of the fastener feeding device of Fig. 29. 

Fig. 40 is a view similar to Fig. 39 showing the device removed from the 
power tool. 

Fig. 41 is a front end view of the fastener feeding device of Fig. 29. 
Fig. 42 is a view similar to Fig. 41 showing the device removed from the 
15 power tool. 

Fig. 43 is a rear end view of the fastener feeding device of Fig. 29. 
Fig. 44 is a view similar to Fig. 43 showing the device removed from the 
power tool. 

Fig. 45 is an exploded perspective view of the fastener feeding device of 

20 Fig. 29. 

Fig. 46 is a perspective view of a further alternative construction of a 
fastener feeding device. 

Fig. 47 is a side view of an alternative construction of a portion of a 
fastener feeding device. 
25 Fig. 48 is a side view of another alternative construction of a portion of a 

fastener feeding device. 

Fig. 49 is a top of the portion of the fastener feeding device of Fig. 48. 

Fig. 50 is a side view of yet another alternative construction of a portion of 
a fastener feeding device. 
30 Fig. 51 is a side view of a further alternative construction of a portion of a 

fastener feeding device. 

Fig. 52 is a side view of another alternative construction of a portion of a 
fastener feeding device. 
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Fig. 53 is a side view of yet another alternative construction of a portion of 
a fastener feeding device. 

Fig. 54 is a side view of a further alternative construction of a portion of a 
fastener feeding device. 
5 Before at least one embodiment of the invention is explained in detail, it is 

to be understood that the invention is not limited in its application to the details of 
construction and the arrangements of the components set forth in the following 
description or illustrated in the drawings. The invention is capable of other 
embodiments and of being practiced or being carried out in various ways. Also, it 
10 is understood that the phraseology and terminology used herein is for the purpose 

of description and should not be regarded as limiting. The use of "including" and 
"comprising" and variations thereof herein is meant to encompass the items listed 
thereafter and equivalents thereof as well as additional items. 

15 DETAILED DESCRIPTION 

The figures illustrate a fastener feeding device 10 embodying independent 
aspects of the invention. As shown in Figs. 1-3, in the illustrated construction and 
in some aspects, the device 10 is attachable to a nosepiece 14 of a rotary power 
tool 18, such as, for example, an electric or pneumatic drill, screwdriver, etc. The 

20 nosepiece 14 includes a generally cylindrical support projection 22 that defines a 

tool axis 26 and that extends from an abutting surface 28 defined by the nosepiece 
14. The abutting surface 28 is substantially normal to the tool axis 26. 

The support projection 22 includes a distal end 30 that is spaced from the 
power tool 18, an outer surface 32, and an inner surface 34. A plurality of 

25 angularly spaced apart and axially extending grooves 38 are recessed from the 

outer surface 32 and extend from the distal end 30 toward the power tool 18 but, 
in the illustrated construction, do not extend all the way to the abutting surface 28. 
A circumferential groove 42 is recessed from the outer surface 32 and is 
positioned between the abutting surface 28 and the axially extending grooves 38. 

30 The groove 42 includes filleted and/or chamfered edges 43 that extend between 

the outer surface 32 of the support projection 22 and a recessed surface 44 of the 
groove 42. The nosepiece 14 also includes a plurality of angularly spaced apart 
and axially extending cam projections 45 that are raised with respect to the 
abutting surface 28. 
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The device 10 includes a mounting sleeve 46 supportable on the support 
projection 22 of the nosepiece 14. The sleeve 46 is generally cylindrical and 
includes an outer surface 48 and an inner surface 50 that defines a cavity 52. The 
cavity 52 receives the support projection 22 when the device 10 is attached to the 
5 tool 18. An end surface 54 of the mounting sleeve 46 is engageable with the 

abutting surface 28 and defines a plurality of angularly spaced apart recesses 58 
that receive the cam projections 45. The recesses 58 and cam projections 45 are 
configured to facilitate removal of the device 10 from the tool 18. Specifically, in 
some constructions, the mounting sleeve 46 can be rotated about the tool axis 26 

10 such that the cam projections 45 engage the recesses 58 and urge the mounting 

sleeve 46 and the device 10 axially away from tool 18. The configuration and 
operation of the cam projections 45 and the recesses 58 is described in commonly 
assigned U.S. Patent Application No. 09/925,050, filed August 8, 2001, now U.S. 
Patent No. 6,499,381, issued December 31, 2002, which is hereby incorporated by 

1 5 reference. 

In other constructions (not shown), the projections and recesses can be 
configured differently such that removal of the device 10 from the tool 18 is 
accomplished by urging the device 10 axially away from the tool 18. Such an 
alternative configuration of projections and recesses is described in commonly 

20 assigned U.S. Patent No. 5,341,704, issued August 30, 1994, which is hereby 

incorporated by reference. 

A pair of diametrically opposed, circumferentially extending apertures or 
slots 62 extend between the outer surface 48 and the inner surface 50 of the sleeve 
46 and communicate with the cavity 52. A cross bar 66 extends axially across 

25 each slot 62 adjacent the inner surface 50. The slots 62 are axially spaced from 

the end surface 54 a distance that is substantially equal to the distance between the 
abutting surface 28 and the circumferential groove on the support projection 22, 
for reasons that will be discussed further below. 

Opposite the end surface 54, the mounting sleeve 46 also includes an 

30 axially extending cutout 70 that communicates with the cavity 52 and that receives 

a depth stop 74. The depth stop 74 is axially adjustable with respect to the 
mounting sleeve 46 to determine a driven depth of a fastener driven by the device. 
The cutout 70 includes a pair of axially extending grooves 78 that receive 
corresponding guide ribs 82 defined by the depth stop 74 and guide the depth stop 
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74 for axial movement with respect to the mounting sleeve 46. The depth stop 74 
also includes an externally threaded portion 86 that facilitates fine axial 
adjustment of the depth stop 74, as discussed further below. 

The device 10 also includes a locking collar 90 that generally surrounds 
5 the mounting sleeve 46 and that is rotatable about the tool axis 26 to selectively 

secure the device 10 to the nosepiece 14. The collar 90 is generally annular and 
includes an outer surface 94 and an inner surface 98. A pair of circumferentially 
extending grooves 102 are recessed from the inner surface 98 and define radially 
inwardly facing cam surfaces 106. In the illustrated construction, the cam 

10 surfaces 106 each extend circumferentially about half-way around the inner 

surface 98, and generally converge toward the tool axis 26. A detent collar 108 
including spring fingers 109 is supported between the locking collar 90 and the 
mounting sleeve 46. In the illustrated construction, the detent collar 108 provides 
detent engagement of the locking collar 90 with respect to the mounting sleeve 46 

15 in the locked position, in which the device 10 is locked to the nosepiece 14. In 

other constructions (not shown), the detent engagement may be provided in 
another rotational position, such as, for example, the unlocked position, in which 
the device 10 is removable from the nosepiece 14, or in other rotational positions. 
Each groove 102 is adapted to receive a clamping block 110. The 

20 clamping blocks 110 have an arcuate profile and each includes a convex camming 

surface 1 14 and a concave clamping surface 118. The camming surface 114 
mates with the cam surface 106 of the corresponding circumferential groove 102, 
and the clamping surface 1 18 is selectively engageable with the recessed surface 
44 of the support projection 22 to secure the device 10 to the nosepiece 14. 

25 Referring also to Figs. 4 and 5, the device 10 further includes a depth stop 

adjusting ring 122. The depth stop adjusting ring 122 is generally annular and 
includes an inner surface defining internal threads 126 that threadably mate with 
the externally threaded portion 86 of the depth stop 74. The depth stop adjusting 
ring 122 generally surrounds the mounting sleeve 46 in the vicinity of the cutout 

30 70 and is rotatable with respect to the mounting sleeve 46 to axially move the 

depth stop 74. Rotation of the depth stop adjusting ring 122 determines the driven 
depth of a fastener driven by the device 10 by changing the axial positioning of 
the depth stop 74, as will be discussed further below. The depth stop adjusting 
ring 122 includes a plurality of grooves 130 and/or ridges that enhance gripping of 
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the adjusting ring 122. A detent spring 132 is engageable with the grooves 130 in 
the depth stop adjusting ring 122 to provide a detent arrangement for adjustment 
of the adjusting ring 122 between a plurality of predetermined rotational positions 
that correspond to predetermined axial positions of the depth stop 74. 
5 In the illustrated construction, the mounting sleeve 46, the locking collar 

90, the depth stop 74, and the depth stop adjusting ring 122 are all at least partially 
enclosed within a housing 134. The housing 134 includes a first portion 134a and 
a second portion 134b. The first and second portions 134a, 134b are securable to 
one another to surround and support various components of the device 10. The 

10 housing 134 defines a locking aperture 138 that allows operator access to the 

locking collar 90 to move the locking collar 90 between the locked and unlocked 
positions. The housing 134 also defines an adjusting aperture 142 that allows 
operator access to the depth stop adjusting ring 122. 

Each housing portion 134a, 134b includes an inner wall that defines a 

15 screw advancing slot 146 and an axially-extending T-shaped groove 148. In the 

illustrated construction, the screw advancing slots 146 angle upwardly at the 
forward end of the housing portions 134a, 134b. As will be discussed further 
below, this configuration advances a screw through the device 10 as the device 10 
engages and is urged toward the workpiece. In alternate constructions (not 

20 shown), the screw advancing slots 146 can angle downwardly at the forward end 

of the housing portions 134a, 134b, thereby advancing the screw through the 
device 10 as the device 10 is withdrawn from and disengages the workpiece. 

A glider assembly 150 is slidably supported by the housing 134 and 
includes a first portion 150a and a second portion 150b. Each portion of the glider 

25 assembly 150 includes a radially inwardly extending pivot pin 154. When the 

portions 150a and 150b are assembled, the pins 154 are substantially collinear and 
define a pivot axis 158. Each portion 150a, 150b also includes an arcuate guide 
surface 162 positioned rearwardly of and having a radius of curvature centered 
upon the pivot axis 158. 

30 The glider assembly 150 is slidable along the tool axis 26 and is forwardly 

biased by a spring 166. One end of the spring 166 is held substantially fixed with 
respect to the tool 18 and engages the mounting sleeve 46. The opposite end of 
the spring 166 engages the glider assembly 150. The glider assembly 150 is 
movable between a forwardly extended position and a retracted position. 
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A screw advancing assembly 172 is supported by and movable with the 
glider assembly 150. In the illustrated construction, the advancing assembly 172 
includes a connecting arm 176 having a first end 180, a second end 182, and a 
central aperture 1 84 extending through the connecting arm 1 76 between the first 
5 and second ends 180, 182. The central aperture 184 receives the pivot pins 154 of 

the glider assembly 150, thereby pivotally coupling the connecting arm 176 to the 
glider assembly 150 for pivotal movement about the pivot axis 158. 

An engaging element includes, in the illustrated construction, a pair of 
spaced-apart collation-advancing starwheels 192 coupled to the first end 180 of 

10 the connecting arm 176. The starwheels 192 are rotatably coupled to the first end 

180 by a dowel pin 196. Each starwheel 192 includes a plurality of angularly 
spaced apart projections 200 that engage the collated strip of screws (see Fig. 5) to 
advance screws through the device 10, as will be discussed further below. 

A follower pin 204 is coupled to the second end 182 of the connecting arm 

15 176 and is substantially parallel to the pivot axis 158. The follower pin 204 

closely follows the arcuate guide surfaces 162 of the glider assembly 150 and is 
received by the advancing slots 146 in the housing portions 134a, 134b. 
Movement of the glider assembly 150 along the tool axis 26 therefore pivots the 
connecting arm 176 about the pivot axis 158 due to engagement of the follower 

20 pin 204 with the angled portions of the advancing slots 146. A cantilever spring 

208 engages the starwheels 192 as the connecting arm 176 pivots. The cantilever 
spring 208 substantially prevents rotation of the starwheels 192 during 
advancement of the collated strip of fasteners. It should be appreciated that in 
other constructions (not shown), different devices and mechanisms that restrict the 

25 rotation of the starwheels 192 such as, for example, one-way bearings, ratchet 

assemblies, etc., can also be used. 

A workpiece-engaging depth control nose 212 is coupled to and selectively 
slidably movable with respect to the glider assembly 150. The depth control nose 
212 includes an annular end surface 216 that engages the workpiece during 

30 fastener driving operations. The depth control nose 212 also includes radially 

outwardly extending T-shaped guide ribs 220 that are slidably received by the T- 
shaped grooves 148 of the housing portions 134a, 134b for guiding the depth 
control nose 212 along the tool axis 26. An upper wall of the depth control nose 
212 defines a viewing aperture 224 that allows an operator to view the fastener 
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driving operation, and a plurality of adjustment graduation marks 226 are 
provided along the sides of the depth control nose 212. Thicker graduation marks 
226 are provided at intervals such as 1", 2" and 3", while thinner marks 226 are 
provided at smaller intervals, such as every V". 
5 A lower portion of the depth control nose 212 includes a plurality of 

notches or teeth 228. A depth control nose locking member 234 is pivotally 
coupled to the glider assembly 150 for pivotal movement about an axis that is 
substantially parallel to the pivot axis 158. The locking member 234 includes an 
upper surface having a plurality of notches or teeth 238 that are configured to 

10 mate or mesh with the teeth 228 in the depth control nose 212. The locking 

member 234 is pivotally movable between a latched position (see Fig. 6), in which 
the teeth 228, 238 are substantially inter-engaged to prevent relative sliding 
movement between the depth control nose 212 and the glider assembly 150, and 
an unlatched position (see Fig. 7), in which the teeth 228, 238 are disengaged and 

15 the depth control nose 212 is movable with respect to the glider assembly 150. 

The locking member 234 is spring biased and/or detently secured in the latched 
position. 

The relative position of the depth control nose 212 with respect to the 
glider assembly 150 can be adjusted by pivoting the locking member 234 

20 downwardly to the unlatched position and sliding the depth control nose 212 along 

the tool axis 26. In this regard, the device 10 can accommodate fasteners having a 
variety of lengths. For example, for a longer fastener, the depth control nose 212 
would be moved to a forward position such that a distance between the annular 
end surface 216 and the starwheels 192 is only slightly larger than the length of 

25 the fastener. For a shorter fastener, the depth control nose 212 would be moved 

rearwardly to reduce the distance between the end surface 216 and the starwheels 
192. Once an appropriate distance between the annular end surface 216 and the 
starwheels 192 is established, the locking member 234 is pivoted upwardly to the 
latched position to prevent further movement of the depth control nose 212 with 

30 respect to the gliding assembly 150. In the illustrated construction, the locking 

member 234 is provided with an arrow 240 with which the graduation marks 226 
on the depth control nose 212 are generally alignable. For a given screw length, 
the depth control nose 212 is adjusted such that the arrow 240 is aligned with a 
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graduation mark 226 having a value corresponding to the length of the screws to 
be driven. 

A bit member 242 is coupled to and rotatably driven by the power tool 18. 
The bit member 242 extends along the tool axis 26 and through the mounting 
5 sleeve 46, the spring 166, the glider assembly 150, and the depth control nose 212. 

The bit member 242 is substantially axially fixed with respect to the tool 1 8 and 
has a length such that when the glider assembly 150 is in the extended position, a 
fastener engaging end 246 of the bit member 242 is positioned near the starwheels 
192. 

10 The device 10 also includes a strip tensioner assembly for adjusting the 

tension applied to the strip of screws. The strip tensioner assembly includes a 
strip tensioner wheel 250 and a tensioner spring plate 252. Referring to Figs. 5, 8 
and 9, a pair of slots 254 defined by the housing 134 receive a strip 258 carrying a 
plurality of collated screws 262. The strip 258 extends through the slots 254 and 

15 into and through the glider assembly 150. The tensioner wheel 250 is rotatably 

supported by the housing 134 and includes sloped cam surfaces 264. The spring 
plate 252 includes a pair of tabs 266 that are engageable with the cam surfaces 
264 to move the spring plate 252 towards and away from the strip 258. 
Specifically, the spring plate 252 is movable between a widened position (see Fig. 

20 8), in which the strip 258 is movable substantially unrestricted through the slot 

254, and a narrowed position (see Fig. 9), in which the strip 258 is sandwiched 
between the slot 254 and the spring plate 252. Rotation of the tensioner wheel 
250 moves the spring plate 252 toward or away from the strip 258 to adjust the 
relative amount of frictional resistance applied to the strip 258. An aperture 270 

25 provided in each housing portion 134a, 134b provides operator access to the 

tensioner wheel 250 for rotation thereof. The tensioner wheel 250 and the spring 
plate 252 are provided to prevent unwanted and/or uncontrolled advancement of 
the strip 258 toward the glider assembly 150, and/or to prevent "sagging" of the 
strip 258 such as may be caused when operating the device 10 with relatively 

30 large screws 262. 

The strip 258 is illustrated in further detail in Figs. 10 and 11. The strip 
258 includes side notches 271 that receive the projections 200 of the starwheel 
192. The strip 258 is incrementally advanced upon rotation of the starwheel 192 
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in response to axial movement of the glider assembly 150 and the depth control 
nose 212. 

In operation, the device 10 is coupled to the tool 18 by guiding the device 
10 along the tool axis 26 until the support projection 22 is received by the cavity 
5 52 of the mounting sleeve 46. The cam projections 45 are aligned with the 

recesses 58, and the locking collar 90 is rotated about the tool axis 26 to the 
locked position, thereby urging the clamping blocks 110 radially inwardly until 
they are received by the circumferential groove 42. With the clamping blocks 110 
snugly engaged with the recessed surface 44, the device 10 is securely coupled to 

10 the tool 18. 

A fastener size is selected and the depth control nose 212 is moved with 
respect to the glider assembly 150 such that the distance between the starwheels 
192 and the annular end surface 216 generally corresponds to the length of the 
fastener, as indicated by alignment of the arrow 240 with an appropriate 

15 graduation mark 226. The locking member 234 is pivoted upwardly to engage the 

teeth 238 with the teeth 228 of the depth control nose 212, thereby preventing 
relative axial movement between the glider assembly 150 and the depth control 
nose 212. 

The depth stop adjuster ring 122 can then be rotated to select the depth to 
20 which the fastener will be driven with respect to the surface of the workpiece. As 

mentioned above, rotation of the adjuster ring 122 moves the depth stop 74 axially 
with respect to the mounting sleeve 46. The position of the depth stop 74 
determines the extent to which the glider assembly 150 and the depth control nose 
212 can move rearwardly with respect to the housing 134 and also with respect to 
25 the end 246 of the bit member 242. Specifically, the rearward motion of the glider 

assembly 150 and the depth control nose 212 is limited by engagement of at least 
one of the glider assembly 150 and depth control nose 212 with the forward 
surface of the depth stop 74 when the glider assembly 150 and depth control nose 
212 are moved rearwardly during a fastener driving operation. 
30 To drive a fastener into the workpiece, a strip of collated fasteners is 

loaded into the glider assembly 150 such that a first fastener is positioned offset 
from the tool axis 26 and ready for advancement to a position substantially 
aligned with the tool axis. The end surface 216 of the depth control nose 212 is 
engaged with the workpiece, and the operator urges the power tool 18 toward the 
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workpiece. As the power tool 1 8 moves to weird the workpiece, the glider 
assembly 150 and the depth control nose 212 move rearwardly with respect to the 
housing 134 and the bit member 242. The follower pin 204 pivots the connecting 
arm 176 such that the starwheels 192 pivot about the pivot axis 158. Rotation of 
the individual starwheels 192 is prevented by the spring 208 such that the 
projections 200 on the starwheels 192 advance the collated fastener strip through 
the glider assembly 150, thereby aligning the first fastener with the tool axis 26. 

After the first fastener is aligned with the tool axis 26, the end 246 of the 
bit member 242 engages the head of the first fastener and the first fastener is 
removed from the strip and urged toward the workpiece. As the tip of the first 
fastener engages the workpiece, a clutch assembly in the power tool 1 8 is engaged 
such that the bit member 242 is driveably coupled to the motor of the power tool. 
Activation of the power tool motor with the clutch assembly engaged drives the 
fastener into the workpiece. As the fastener is driven into the workpiece, the 
glider assembly 150 and the depth control nose 212 continue to move rearwardly 
with respect to the housing 134 until the depth control nose 212 and/or the glider 
assembly 150 abuts the depth stop 74. It should be appreciated that in some 
circumstances the power tool motor may be activated before the clutch is engaged, 
however the bit member 242 will not be rotated until such time as sufficient 
pressure is exerted on the workpiece to engage the clutch. 

After the fastener is driven into the workpiece, the operator withdraws the 
power tool 18 from the workpiece. The glider assembly 150 and the depth control 
nose 212 are urged back toward the extended position by the spring 166, and a 
second screw is positioned offset with respect to the tool axis 26, such that 
subsequent engagement of the end surface 216 of the depth control nose 212 with 
the workpiece will move the second fastener into alignment with the tool axis 26 
for an additional driving operation. 

To remove the device 10 from the power tool 18, the locking collar 90 is 
moved to the unlocked position. Doing so creates clearance between the cam 
surfaces 106 of the locking collar 90 and the camming surfaces 1 14 of the 
clamping blocks 110. In this regard, the clamping blocks 110 are freely movable 
in a radial direction with respect to the mounting sleeve 46. As the device 10 is 
pulled axially away from the power tool 18, the chamfered edges 43 of the 
circumferential groove urge the clamping blocks 110 radially outwardly, thereby 
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disengaging the clamping blocks 110 from the circumferential groove 42 and 
allowing the device 10 to be removed from the power tool 18. 

Fig. 12 illustrates an alternative construction of a fastener feeding device 
310 embodying independent aspects of the invention. Elements of the fastener 
5 feeding device 310 that are the same or similar to elements of the fastener feeding 

device 10 have the same reference number increased by three-hundred. 

Generally, the operation and construction of the device 310 is similar to 
the operation and construction of the device 10. While the device 10 utilizes the 
detent collar 108 to provide detent engagement between the mounting sleeve 46 
10 and the locking collar 90, the mounting sleeve 346 and the locking collar 390 have 

integrally formed structure providing detent engagement in the locked position. In 
addition, the depth control nose 512 includes guide ribs 520 having a generally 
rectangular cross-section, as opposed to the T-shaped cross section of the guide 
ribs 220. 

15 Figs. 13-28 illustrate another alternative construction of a fastener feeding 

device 610 embodying independent aspects of the invention and attached to a 
rotary power tool 18. The operating characteristics of the fastener feeding device 
610 are substantially the same as those of the fastener feeding device 10. 
Elements of the fastener feeding device 610 that are the same or similar to 

20 elements of the fastener feeding device 10 have been given the same reference 

number increased by six-hundred. 

As illustrated, the device 610 includes numbered adjustment graduation 
marks 826 that, in some constructions, coincide with commonly used standard 
fastener lengths. The device 610 also includes indicia 280 adjacent the adjusting 

25 aperture 742 to assist an operator in adjusting the depth stop adjusting ring 722. 

Icons 284a, 284b are provided on the housing portion 734a, 734b adjacent 
opposite ends of the locking aperture 738. The icons 284a, 284b indicate whether 
the locking collar 690 is in the locked or unlocked position, respectively. The 
contour of the housing portions 734a, 734b are selected to correspond to and to 

30 compliment the contours of the power tool 18. 

The housing portions 734a, 734b cooperate to define a first slot 854a that 
receives the strip of screws 258 and extends generally parallel to the tool axis, and 
a second slot 854b that converges with the first slot 854a but curves away from 
the tool axis. Either slot 854a, 854b can receive and guide the strip of screws 258, 
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however the use of a particular slot may be more desirable depending upon a 
particular application, as discussed further below. 

Figs. 29-45 illustrate the device 610 coupled to an extension 900, which is 
in turn coupled to the power tool 18. The extension 900 is provided to increase an 
operator's reach for certain screw-driving applications. For example, when 
driving screws into a floor, the extension 900 can be used such that the operator 
may remain standing upright during the screw driving operations. 

The extension 900 includes a housing 904 having a first end 908 that 
attaches to the power tool 18 and a second end 912 that, in the illustrated 
construction, attaches to the device 610. The first end 908 is configured similarly 
to the housing portions 734a, 734b and includes a locking aperture 916 and a 
locking collar 920 that operate in a similar manner as the locking aperture 142 and 
locking collar 122 to couple the first end 908 to the power tool 18. The first end 
908 may also include a handle 924 to improve operator control. 

The second end 912 includes an extension nosepiece 928 configured 
similarly to the nosepiece 14 of the power tool 18 and is received by the housing 
portions 734a, 734b of the device 610. The device 610 is attached to the second 
end 912 by way of the locking collar 690 which, as discussed above, urges 
clamping blocks (similar to clamping blocks 110) into a circumferential groove 
932 provided on the second end 912. A drive shaft 936 extends through the 
extension 900 and transmits rotary motion from the power tool 18 to the bit 
member 842 (Figs. 17, 23, 37, and 39) of the device 610. Like the housing 
portions 734a, 734b, the contours of the housing 904 is selected to correspond to 
and compliment the contours of the power tool 18. 

The housing 904 also defines a third slot 854c that extends substantially 
parallel to the tool axis and that is aligned with the first slot 854a when the device 
610 is coupled to the extension 900. The slot 854c receives and guides the strip of 
screws 258 during screw-driving operations. The slot 854c allows longer 
individual strips of screws 258 to be used and reduces the likelihood of the strip of 
screws 258 becoming tangled or catching on the workpiece. 

Although the extension 900 is illustrated in use with the device 610, it 
should be appreciated that the extension 900 or alternate constructions of the 
extension 900 can also be configured for use with the devices 10 and 310, as well 
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as with additional fastener feeding devices not necessarily illustrated or discussed 
herein. 

Fig. 46 illustrates another alternative construction of a fastener feeding 
device 1010 embodying independent aspects of the invention and attached to a 
5 rotary power tool 18. The operating characteristics of the fastener feeding device 

1010 are substantially the same as those of the fastener feeding device 10. 
Elements of the fastener feeding device 1010 that are the same or similar to 
elements of the fastener feeding device 10 have been given the same reference 
number increased by one thousand. 

10 As shown in Figs. 2-4, the housing 134 defines the advancing slots 146 

and the groove 148. The follower pin 204 of the glider assembly 150 is received 
by the advancing slots 146 and the guide ribs 220 of the depth control nose 212 
are slidably received by the groove 148. 

Generally, the operation and construction of the device 1010 is similar to 

15 the operation and construction of the device 10. In the construction shown in Fig. 

46, the device 1010 includes a track portion 1 100 supported by the housing 1 134 
that defines an advancing slot 1 146 and a groove 1 148. The track portion 1 100 is 
connectable to the housing 1 134 and is substantially disposed within the housing 
1 134 when the device 1010 is assembled. The device 101 includes a glider 

20 assembly 1 150, similar to the glider assembly 150 described above, including a 

screw advancing assembly 1 172 having a connecting arm 1 176 and a follower pin 
1204 coupled to an end of the connecting arm 1 176. The follower pin 1204 is 
received by the advancing slots 1 146 in the track portion 1 100 and movement of 
the glider assembly pivots the connecting arm 1176 due to engagement of the 

25 follower pin 1204 with the angled portions of the advancing slots 1 146. 

The device 1010 includes a depth control nose 1212 coupled to and 
selectively slidably movable with respect to the glider assembly 1 150. The depth 
control nose 1212 includes radially outwardly extending guide ribs 1220 that are 
slidably received by the grooves 1 148 of the track portion 1 100 for guiding the 

30 depth control nose 1212 along the tool axis. 

Fig. 47 illustrates an alternative construction of a connecting arm 1310 for 
a glider assembly. As shown in Figs. 2-4, the connecting arm 176 of the 
advancing assembly 172 is pivotally supported by the glider assembly 150. The 
pivot axis 158 passes through a central aperture 184 near the middle of the 
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connecting arm 176. A starwheel 192 is coupled is coupled to the first end 180 of 
the connecting arm and a follower pin 204 is coupled to the second end 182. The 
follower pin 204 is received by the advancing slots 146 in the housing 134. 

In the alternative construction shown in Fig. 47, the connecting arm 1310 
extends from a first end 1314 to a second end 1318. At least one starwheel 1322 
is rotatably coupled to the connecting arm 1310 adjacent the first end 1314 and 
may engage the collated strip of fasteners (see Fig. 5). A pivot aperture 1326 
extends through the connecting arm 1310 adjacent the second end 1318 and may 
receive pivot pins of the glider assembly. The connecting arm 1310 may pivot 
about a pivot axis 1330 extending through the pivot aperture 1326. A follower pin 
1334 is coupled to the connecting arm 1310 between the pivot aperture 1326 and 
the first end 1314. In Fig. 47, the follower pin 1334 is positioned near the center 
of the connecting arm 1310. The connecting arm 1310 may include a cantilevered 
spring 1338 to regulate movement of the starwheel 1322. 

Figs. 48-49 illustrate another alternative construction of a connecting arm 
1350 extending from a first end 1354 to a second end 1358. At least one 
starwheel 1362 is rotatably coupled to the connecting arm 1350 adjacent the first 
end 1354 and may engage the collated strip of fasteners (see Fig. 5). A pivot 
aperture 1366 extends through the connecting arm 1350 adjacent the second end 
1358 and may receive pivot pins that pivotally couple the connecting arm 1350 to 
the glider assembly. The connecting arm 1350 may pivot about a pivot axis 1370 
extending through the pivot aperture 1366. A follower pin 1374 is coupled to the 
connecting arm 1350 adjacent the first end 1354. In Figs. 48-49, the follower pin 
1374 extends through the starwheels 1362 and may also be the axle for the 
starwheels 1362. 

In the connecting arm 172 shown in Figs. 2-4, the starwheel 192 and the 
follower pin 204 are positioned on opposite sides of the aperture 184 and pivot 
axis 158 from one another and the advancing slot 146 angles upwardly near an 
end of the slot 146. In the alternative constructions shown in Figs. 47-49, the 
starwheels 1322, 1362 and the follower pins 1334, 1374 are both positioned on the 
same side of the pivot apertures 1326, 1366 and pivot axes 1330, 1370. For these 
constructions, the advancing slot may be reconfigured to provide a desired pivotal 
movement of the connecting arms 1310, 1350. 
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Fig. 50 illustrates an alternative construction of an advancing slot 1380 for 
receiving the follower pins 1334, 1374 of the connecting arms 1310, 1350 shown 
in Figs. 47-49. The advancing slot 1380 may be defined by a track portion 1384, 
similar to the track portion 1 100 and advancing slot 1 146 shown in Fig. 46, or 
5 may be defined by the housing, similar to the housing 134 and advancing slot 146 

shown in Figs. 2-4. 

As shown in Figs. 48-50, the track portion 1384 includes a first end 1388 
facing away from the power tool and a second end 1392 facing toward the power 
tool. The advancing slot 1380 extends generally straight from the second 1392 

10 toward the first end 1388 and has an angled portion 1396 angling downwardly 

adjacent the first end 1388. The follower pin 1374 is disposed in the angled 
portion 1396 and follows the advancing slot 1380 out of the angled portion 1396 
and toward the second end 1392 as the power tool is advanced toward the 
workpiece. This movement of the follower pin 1374 pivots the starwheel 1374 

1 5 upwardly with respect to the pivot axis 1370 and advances the collated strip of 

fasteners (see Fig. 5) through the feeding device. As the power tool is withdrawn 
from the work piece, the follower pin 1374 moves toward the first end 1388 and 
returns to the angled portion 1396, thereby pivoting the starwheel 1374 
downwardly to engage the next portion of the collated strip of fasteners (see Fig. 

20 5). The shape of the advancing slot 1380 may be formed to accommodate other 

configurations of the connecting arm to provide a desired movement of the 
connecting arm and advancing assembly. 

Fig. 5 1 illustrates another alternative construction of a connecting arm 
1410 extending from a first end 1414 to a second end 1418. A starwheel 1422 is 

25 rotatably coupled to the connecting arm 1410 adjacent the first end 1414 and may 

engage the collated strip of fasteners (see Fig. 5). A pivot aperture 1426 extends 
through the connecting arm 1410 near the middle of the connecting arm 1410 and 
may receive pivot pins that pivotally couple the connecting arm 1410 to the glider 
assembly. The connecting arm 1410 may pivot about a pivot axis 1430 extending 

30 through the pivot aperture 1410. 

The connecting arm 1410 is similar to the connecting arm 172 shown in 
Figs. 2-4, but the connecting arm 1410 incorporates a different means of actuating 
the connecting arm 1410. In Figs. 2-4, the follower pin 204 is received by the 
advancing slot 146. In Fig. 51, an angled advancing cam 1434 engages the second 
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end 1418 of the connecting arm 1410 to pivot the connecting arm 1410. The 
advancing cam 1434 may be fixed with respect to the housing and the connecting 
arm 1410 may be pivotally coupled to a glider assembly slidably movable with 
respect to the housing. As the connecting arm 1410 moves toward the advancing 
5 cam 1434, the advancing cam 1434 engages the second end 1410 to pivot the 

connecting arm 1410 downwardly about the pivot axis 1430 which in turn pivots 
the starwheel 1422 upwardly. The connecting arm 1410 may include a biasing 
member 1438, such as a spring, to bias the second end 1418 against the advancing 
cam 1434. 

10 Fig. 52 illustrates a partial cut-away view of another alternative 

construction of a connecting arm 1450 extending from a first end 1454 to a second 
end 1458. A starwheel 1462 is rotatably coupled to the connecting arm 1450 
adjacent the first end 1454 and may engage the collated strip of fasteners (see Fig. 
5). A pivot aperture 1466 extends through the connecting arm 1450 near the 

15 middle of the connecting arm 1450 and may receive pivot pins that pivotally 

couple the connecting arm 1450 to the glider assembly. The connecting arm 1450 
may pivot about a pivot axis 1470 extending through the pivot aperture 1450. A 
follower pin 1474 is coupled to the connecting arm 1450 adjacent the second end 
1458. 

20 The connecting arm 1450 is similar to the connecting arm 172 shown in 

Figs. 2-4, but the connecting arm 1450 incorporates a different means of 
restricting rotation of the starwheel 1462. In Figs. 2-4, the cantilevered spring 208 
engages a ratchet portion of the starwheels 192 to limit rotation of the starwheels 
192 in only one direction. In Fig. 52, the starwheel 1462 is rotatably coupled to 

25 the connecting arm 1450 with a one-directional roller bearing 1478, or sprag 

clutch, that only permits rotation of the starwheel 1462 with respect to the 
connecting arm 1450 in one direction. 

Fig. 53 illustrates an alternative construction of the connecting arm 1450 
shown in Fig. 52. In Fig. 53, a splined wheel 1482 couples the one-directional 

30 roller bearing 1478 to the connecting arm 1450 to permit additional play between 

the starwheel 1462 and the connecting arm 1450. The spine wheel 1482 may 
include two interconnecting spline portions, with an outer portion having spline 
teeth projecting radially inwardly and an inner portion having spline teeth 
projecting radially outwardly. The one-directional roller bearing 1478 only 
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permits rotation of the starwheel 1462 in one direction, but slight rotation or 
movement of the starwheel 1462 in the opposite direction may be desirable to 
align the starwheel 1462 with the collated strip of fasteners (see Fig. 5). In some 
aspects and in some constructions, the spline wheels 1482 may be coupled 
5 between the starwheels 1462 and the one-directional roller bearing 1478. 

Fig. 54 illustrates an alternative construction of the glider assembly 150 
shown in Figs. 2-4. A connecting arm 172 pivotally coupled to the glider 
assembly 150 to pivot about a pivot axis 158. As described above, the follower 
pin 204 follows an advancing slot 146 to pivot the connecting arm 172. The 

10 starwheel 192 generally advances the collated strip of fasteners (see Fig. 5) 

through the device as the starwheel 1 92 pivots upwardly and rotation of the 
starwheel 192 is prevented. As the starwheels 192 pivots downwardly, the 
starwheel 192 rotates with respect to the connecting arm 172 and the projections 
200 of the starwheel 192 are received by the next side notches 271 (Fig. 10) of the 

15 strip 258 (Fig. 10) to incrementally advance the next fastener through the device. 

As shown in Fig. 54, the glider assembly 150 includes a boss 1490 
adjacent the starwheel 192. The projections 200 of the starwheel 192 engage 
notches 271 (Fig. 10) of the collated fastener strip 258 (Fig. 10) to advance the 
strip 258 (Fig. 10) through the device. The boss 1490 is fixed with respect to the 

20 glider assembly 150 and engages the projections 200 of the starwheel 192 to 

properly align the fastener from the collated strip 258 (Fig. 10) with the tool axis. 
The boss 1490 limits movement of the connecting arm 172 and starwheel 192 in 
an upwardly direction. The boss 1490 also helps align the projections 200 with 
the next notches 271 (Fig. 10) as the starwheel 192 rotates to engage the next 

25 fastener. 

One or more independent features or independent advantages of the 
invention may be set forth in the following claims: 
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